SUMMARY There is much debate relating to possible abnormalities in respiratory control mechanisms in infants considered at increased risk for sudden infant death syndrome (SIDS).
The Po.1 occlusion technique was used to assess the central respiratory response to hyperoxic hypercapnia during quiet sleep in 21 normal infants, 13 siblings of SIDS victims, and 17 infants with apparent life threatening events. The slope of Po.1 plotted against carbon dioxide concentration increased exponentially with age, independent of body weight in each group. Birth weight has a significant effect on slope with a lower weight predisposing to a lower slope. Siblings as a group had a significantly lower slope at any given age than normal infants, whereas the infants who had had apparent life threatening events were not significantly different from the controls. As intragroup variation in both siblings and control groups greatly exceeded the significant intergroup differences observed, the technique cannot identify individual infants as belonging to one or other group. Considerable interest has been shown in respiratory control mechanisms in infants thought to be at increased risk for sudden infant death syndrome (SIDS). Shannon and Kelly reported resting alveolar hypoventilation and a reduced ventilatory response to hypercapnia in infants who had experienced an apparent life threatening event.1 Others have failed to confirm these findings,2-5 while Haddad et al have reported an increased ventilatory response to hypercapnia in infants experiencing apparent life threatening events when compared with controls.6 These conflicting results may be due to a number of factors including varying criteria for infant selection, the suitability of comparison groups, differences in the methods used to assess the responsiveness of the respiratory system, and finally the wide variation in response to hypercapnia among normal infants.7 The risk of SIDS in such infants has been shown to be slightly increased, particularly in those who 'required' resuscitation. Minute ventilation is the usual measure of the output of the respiratory system, but has the limitation that it depends on the mechanical properties of the respiratory system which may be impaired in the presence of disease. An alternative measure, the Po.I occlusion pressure, is independent of the flow resistance and compliance of the respiratory system in healthy individuals as The concentrations of carbon dioxide and oxygen in the rebreathing bag were recorded continuously by an infrared analyser (Datex CD102 Normocap) with oxygen electrode through which gas was withdrawn and returned to the bag at a constant rate of 50 ml/minute. The analyser was calibrated and its linearity was checked using concentrations of carbon dioxide up to 8% and thereafter a two point calibration was used on a daily basis.
Pressure generated at the mouth was recorded by a Validyne MP 45 pressure transducer (range ±56 cm H20) that had a frequency response linear to 10 Hz. The transducer was calibrated with a water manometer before each study.
Flow was recorded by a Furness Micromanometer (range±10 cm H20), calibrated using a specially constructed sine wave pump. The flow signal was integrated electronically to give tidal volume.
These signals were recorded on an ultraviolet recorder (Bryans Southern Instruments Ltd) at a paper speed of 50 or 100 mm/second and used for later analysis.
After the infant was switched into the rebreathing system a 20-30 second period was allowed for equilibration after which there was a linear rise in the carbon dioxide concentration in the bag. During this time the concentration of carbon dioxide in the bag was assumed to be in equilibrium with alveolar, arterial, and cerebral carbon dioxide concentrations. The period of rebreathing continued until the carbon dioxide reached 8% or the infant aroused. In 10 normal infants minute ventilation was calculated for the three breaths before the occlusion. A plot of minute ventilation against end tidal carbon dioxide tension for each infant showed a linear relationship over the range studied. The slope of this line defined the response to carbon dioxide (I/minute/kg/mm Hg carbon dioxide).
This simple analysis does not take into account the variability in quantity of data obtained from different infants. A minimum recording consisted of three points in a single rebreathing run whereas the maximum recording consisted of 36 data points from a total of six rebreathing runs. Fig 2 shows the variability in the data. Statistical weighting (proportional to the inverse of the variance) was used in the analysis to take account of this variability when combining results for different children. 5 This method was applied to data for each group and to those of the groups combined.
Results
As shown by the non-parametric Kruskal-Wallis analysis, the three groups of infants were comparable with respect to their birth weight, gestational age, weight, length, and age ( Intergroup comparison shows that the siblings had a significantly lower value for slope at any given age than the normal infants (p<005). The value for slope in the group with an apparent life threatening event did not differ significantly from that obtained in either the normal infants or siblings of SIDS victims (fig 3) . Although weight at time of testing was not a significant determinant of Po., birth weight did exert bon dioxide in an effect in that infants of birth weight 3000 g had a significantly lower slope than those of birth weight 4000 g (p<002). The effect of the face mask upon the response to carbon dioxide cannot be determined in this study. ssess the influence It has been shown that application of a face mask to no effect of weight a newborn infant leads to an increase in tidal volume /slope association. and a fall in respiratory frequency, with no signifiexerted a signifi-cant changes in minute ventilation.22 As it is weight associated impossible to measure Po., without the application ry given age (fig 4) . of a face mask we cannot speculate on the influence red minute ventila-of trigeminal stimulation on our measurements. The n an attempt to conditions of measurement, however, were the tput of the respira-same for all three groups so that differences between se infants showed them should not 
